Selected genetically known virgin queens were instrumentally inseminated with semen of two of their brothers. This resulted in three groups of queens producing brood of 100 %, 75 % and 50 % survival rate. The content of 210,780 cells was investigated within the brood area on both sides of every brood comb during two years in 3 hives.
INTRODUCTION
A series of multiple sex alleles exists in the honeybee (M ACKENSEN , 1951) . Heterozygosity at this locus in eggs, results in development of females, and homozygosity -in diploid drones a). Diploid drone larvae are eaten by the workers shortly after hatching from the eggs (WOYKE, 1963 
b).
Depending upon sex alleles of the queen and drones mated to her, 0-50 % of hatching larvae may be eaten by workers. Of course great losses occur to the colony when worker bees do not develop from 50 % of fertilized eggs.
The common belief is that the brood is compact in colonies with 100 % larval survival and is scattered, with 25 % and 50 % of empty cells, in colonies producing larvae of 75 % and 50 % survival respectively. But W OYKE (1980, 1981) showed that interaction exists between brood area, population of bee colonies, and progress of the season. The differences in brood production and bee population, between colonies with larvae of different survival rates, were low in the spring and autumn, when egg laying activity of the queens was low. Differences were higher in the summer, when the queens laid more eggs.
Therefore, exploitation of comb cells for brood rearing probably also differs in colonies with larvae of different survival rates. Whether or not this is true has important theoretical and practical implications, because methods of honeybee breeding in closed populations are now being used (PAGE and L AIDLAW , 1982) . Bee breeders using closed population, accept in advance certain levels of decreased brood survival due to homozygosity of sex alleles.
The purpose of this paper is to report results of a study of exploitation of comb cells for brood rearing in colonies producing brood of different survival rates.
MATERIALS AND METHODS
Virgin hybrid Caucasian/Carniolan queens were instrumentally inseminated with the semen of two of their brothers This resulted in three groups of queens producing brood of 100 %, 75 % and 50 % survival rate. This was achieved through selected combinations of sex alleles ab X c which produced ac and be virgins and a and b drones.
After virgin queens ac were mated to two of their brothers, the following combinations of sex alleles occurred : ac X a, a ; ac X a, b and ac X b, b. Those queens produced 50 %, 25 % and 0 % of homozygous fertilized eggs, from which diploid drone larvae hatched, and were eaten by the workers. Similar combinations of sex alleles occurred when be queens were mated to two brothers.
Survival rate of brood was investigated by the method described by W OYYE (1980) . To detect the exploitation of comb cells for brood rearing, the content of cells was investigated in 1 d M 2 within the centrum of brood area. The cell content was determined on both sides of every brood comb.
Investigations were conducted in the spring, summer and autumn during two years. Three colonies of each of the three survival groups were investigated the first year and two to four the second year.
In total, the content of 210,780 individual cells was determined. (Table 3) .
In autumn, similar or lower percentages of larvae than eggs were found in each of the three groups of colonies. Since the development time of larvae is twice that of eggs, 1.5 to 2 times more larvae should be found in colonies with brood of 100 % or 75 % survival, respectively, if no larvae were eaten. Similar or lower percentages of larvae were found in colonies of the 75 % or 100 '!o survival than in the 50 % survival one. This indicates that in autumn workers in both groups of colonies with increased brood survival eat similar or higher percentage of larvae than workers in colonies producing 50 % diploid drones. The difference in average percentages of sealed brood cells between colonies with larvae of 50 % survival and the normal ones, dropped in the autumn to 6.5 % ( Table 3 shows that in the spring the eggs in all three groups and larvae in two groups filled more cells than in theory. This indicates rapid growth of the colony caused by significant increase of brood rearing activity.
In summer the fraction of cells occupied by eggs and larvae in normal colonies is lower and that of sealed brood higher than in the theoretical distribution. This indicates restriction of the queen in egg laying activity possibly due to heavy nectar influx to the colony. Higher percentage of eggs and lower percentage of larvae were found in summer in colonies with brood of 50 % survival. This indicates that the workers eat some larvae and the queen again lays eggs into the emptied cells.
In all three groups of colonies in autumn, the eggs occupied similar percentages of cells, the larvae lower and sealed brood higher percentages than in theoretical distribution. This shows, that the workers eat part of the larvae in autumn in all three groups of colonies. The higher percentage of sealed brood may be explained as remnants of the previously larger amount of brood reared. In autumn, queens of both groups producing brood of decreased survival laid fewer eggs than the normal ones. The relation differed in particular years, for example, 224 eggs were found in the autumn of 1980, in colonies producing brood of 50 % survival and 180 only, in the normal ones.
In spring and autumn the numbers of empty cells found in colonies with brood of 50 % survival were similar to the numbers of eggs found there. Table 4 shows, that queens producing brood of 50 % survival laid on average for the whole year fewer eggs, and those producing brood of 75 % survival laid a similar number to that produced by normal queens.
Even in periods when queen producing brood of 50 % survival laid similar or higher numbers of eggs than normal queens, the first laid many eggs not into new cells but into those from which diploid drone larvae had been eaten.
This caused the percentage of empty cells in colonies with brood of lower survival rate to be lower than the percentage of larvae eaten. As a result, the total number of cells used for brood rearing, as well as the brood area in colonies with low brood survival rate was lower than in normal colonies. Thus, when queens producing brood of lower survival rate they laid more eggs than the normal ones, the total production of worker bees was lower and the colonies were weaker than the normal ones.
DISCUSSIONS AND CONCLUSIONS
The interaction found in this study between the progress of the season and exploitation of comb cells within brood area in the three groups of colonies producing brood of different survival rates was similar to that, occuring between progress of the season and brood area or colony population (W OYKE , 1980 (W OYKE , , 1981 . A high percentage of larvae being eaten by workers in normal colonies in the autumn, confirm earlier findings concerning A. mellifera (W OYKE , 1977) as well as those obtained in unfavorable conditions for A. cerana (W OYKE , 1976 
